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Supporting Information Materials and Methods 
Molecular dynamics simulations: Model setup, restraints and simulation details  
The ssGDH crystal structure 2CDB1 was prepared for simulation using scwrl42 to revert the T41A mutation and modeller3 to 
model in the missing loop at positions 50-59, based on the coordinates of the surrounding residues in chain A. The same 
loop conformation was subsequently transferred to the other three chains. To avoid a clash with this loop in chain C, 
conformer B (assigned 50% occupancy) was chosen for His118. (If not mentioned, conformer A was chosen for other 
residues with multiple conformers defined, including for the glucose O6.) Asn/Gln flips and His tautomers and were 
selected based on optimal hydrogen bonding contacts through the AmberTools facility reduce, with His66 and His319 singly 
protonated on Nδ1, others on Nε2. The exception was His297, which was protonated on Nδ1: test simulations indicated that 
this tautomer better retained the crystallographically determined enzyme-ligand conformation structure. All ionizable 
residues (with exception of the Cys residues coordinating Zn2+, see below) were modelled in their standard protonation 
states (in agreement with pKa predictions by PropKa 3.1)4. To obtain similar starting points for the glucose and xylose 
complexes, the same protein starting model was used for the xylose complex  (where xylose was placed based on alignment 
with 2CDC 1).  
The Amber16 suite of programs was used for periodic boundary simulations and analysis,5 with the ff14SB force-field for 
protein atoms,6 GLYCAM-06j for glucose/xylose,7 parameters from Ryde et al. for NADP+,8 TIP3P for water and ZAFF9 for 
the Zn2+ coordinated by Cys93, Cys96, Cys99 and Cys107. These Cys residues were thus modelled as thiolates (CYM). For the 
Zn2+ directly adjacent to the substrate binding site, the default Amber ion parameters were used. To avoid coordination 
changes around the Zn2+ ion, the following one-sided harmonic restraints were applied if: 1) the His66 NE2–Zn2+ distance 
was larger than 2 Å (force constant 70 kcal mol−1 Å−2); 2) the Asp42 OD2–Cys39 N distance was larger than 1.95 Å (force 
constant 70 kcal mol−1 Å−2); 3) the Asp42 OD2–Zn2+ distance was smaller than 4.2 Å (force constant 100 kcal mol−1 Å−2).  
In addition to the water molecules present in the crystal structure, a rectangular box of water was added using the 
AmberTools facility tleap such that all protein atoms were at least 11.5 Å away from the edge of the box (closeness 
parameter of 0.9). 20 water molecules (at least 5 Å away from the protein) were replaced with Na+ ions to neutralize the 
system. After minimization of solvent and hydrogens (100 steps steepest descent, 400 steps conjugate gradient), the full 
system was briefly minimized (400 steps) with positional restraints of 5 kcal mol−1 Å−2 on all Cα atoms. Maintaining these 
positional restraints on C atoms, velocities were assigned at 25 K and the system was heated to 300 K in 50 ps using 
Langevin temperature control in the NVT ensemble (with a 1 ps−1 collision frequency). Subsequently, 100 ps of equilibration 
was performed in the NPT ensemble at 1 atm, using the Berendsen barostat (1 ps pressure relaxation time) and Langevin 
dynamics for temperature control (5 ps−1 collision frequency). Thereafter, the positional restraints on C atoms were 
gradually removed in four consecutive 10 ps simulations under the same conditions (4, 3, 2, and 1 kcal mol1 Å2 as force 
constants). Production MD (without positional restraints) was then performed in the NPT ensemble at 1 atm and 300 K for 
50 ns, saving coordinates every 10 ps. All MD simulations were performed with the default direct-space cut-off for non-
bonded interactions and particle-mesh Ewald summation for long-range electrostatics, run with pmemd.cuda. Four 

















QM Cluster Model Calculations: Model Construction, pKa and KIE Calculations  
The X-ray crystal structure of ssGDH in complex with glucose and NADP+ (2CDB)1 was used to create a 148 atom model of 
the active site. Truncations of the enzyme active site were made across non-polar bonds. All titratable residues included in 
the model were in their standard protonation state. The T41A mutation used to crystallise ssGDH was reverted in silico, 
with the rotamer (side chain alcohol group acting as a hydrogen bond acceptor to the alcohol group of the glucose C1) 
chosen based on its prevalence in our MD simulations. To preserve the overall structure of the active site, several atoms 
were fixed throughout the optimisation process and care was taken to ensure non-reacting groups stayed in the same local 
minima throughout the reaction.  
All Calculations were performed using Gaussian16,10 employing the M06-2X functional.11 Geometry optimisations and 
frequency calculations were performed in vacuo with the 6-31G(d,p) basis set. All models were optimised on an ultrafine 
integration grid and under tight convergence criteria. Single point energies were obtained using the 6-311++G(2d,2p) basis 
set, with the surrounding protein environment accounted for using the SMD solvation model with a dielectric constant of 
4.12 Thermal corrections to the obtained energies were taken from the aforementioned frequency calculations, employing a 
scale factor of 0.97.13 Contributions to tunnelling on the rate of reaction were estimated using Wigner’s correction.14  
In order to simulate the deprotonation of the Zn coordinated water to a Zn coordinated hydroxide by the bulk milieu 
(reactant to reactive intermediate), a proton on the Zn coordinated water (reactant model) was removed and the structure 
re-optimised, giving the reactive intermediate. During optimisation, the Zn coordinated hydroxide abstracted the sugar C1 
alcohol group’s proton, forming an alkoxide on the sugar. This therefore led us to propose the stepwise mechanism as seen 
in Scheme S1. To calculate the barrier for the transition from reactant to reactive intermediate, the experimentally 
determined barrier at 298 K (73.5 kJ mol-1) was subtracted from the computationally determined hydride transfer barrier 
(32.6 kJ mol-1), with the subsequent energy difference used to predict a pKa of 7.2. 
All polar hydrogen atoms in the cluster model were considered deuterated when modelling the SKIE (see Figure S4). Heat 
capacities of activation (Table S2) were calculated from the differences in constant volume heat capacity for the reactive 






Table S1. Change in Hydride Transfer Frequency Upon Deuteration. 










glucose 3040.20 3047.13 2674.38 -576.79 
D1-glucosec 2236.61 1956.13 -523.85 
D5-glucose 3035.95 3047.03 2674.34 -574.96 
D7-glucose 2233.24 2239.84 1955.35 -523.10 
D12-glucose 2240.46 2237.05 1959.64 -521.65 
D5-glucose + D20b 3036.01 3047.03 2677.49 -573.86 
D12-glucose + D20b 2236.86 2240.33 1958.40 -520.76 
a, Reactant symmetric and asymmetric stretches are coupled to additional C–H groups on glucose. b, Mono-deuteration breaks 
symmetry leaving only one major C-H stretch, not significantly coupled to another other glucose C–H bond.                              c, 
D2O specifies a solvent kinetic isotope effect. Protons considered deuterated for SKIE calculations are indicated in Figure S4. 
 




(j mol-1 K-1) 
D1-glucose 
(j mol-1 K-1) 
D5-glucose 
(j mol-1 K-1) 
D5-glucose 
+ D20 
(j mol-1 K-1) 
 
D7-glucosea 
(j mol-1 K-1) 
D12-glucosea 
(j mol-1 K-1)  
D12-glucose  
+ D20 
(j mol-1 K-1) 
298 -0.255 0.351 -0.351 -0.690 0.309 0.222 -0.121 
333 -0.142 0.502 -0.405 -0.890 0.468 0.205 -0.280 
338 -0.134 0.510 -0.422 -0.924 0.472 0.184 -0.314 
343 -0.134 0.506 -0.443 -0.957 0.477 0.167 -0.347 
348 -0.134 0.510 -0.468 -0.999 0.477 0.142 -0.385 
353 -0.134 0.506 -0.489 -1.032 0.472 0.117 -0.426 
358 -0.142 0.497 -0.514 -1.070 0.464 0.088 -0.468 
363 -0.146 0.489 -0.543 -1.112 0.460 0.063 -0.510 
a, D7-glucose and D12-glucose are not possible to measure experimentally and correspond to deuteration of only the alcohol 















Scheme S1. Two possible mechanisms for the oxidation of glucose by ssGDH. Proton abstraction and hydride transfer 
can occur in either a single concerted step (red and black curly arrows) or by a 2-step (black curly arrows only) mechanism, 







Figure S1. Michaelis-Menten plots for glucose (A), xylose (B), glucose-D1 (C) and xylose-D1 (D) with a saturating 
concentration of NADP. The solid red line is the fit to the Michaelis-Menten equation. Note that the enzyme concentrations 
are not identical for each plot and kcat values are given in the main text.  
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Figure S2. Alternative fitting of glucose (A) and xylose (B) temperature dependencies. Data corresponds to that 
shown in Figure 2A and 2B respectively. The solid lines are the fit to Eq 2 using all data points and the red dashed lines are 
the fit to Eq 2 omitting the ‘outlier’ data points shown with the black arrow. The corresponding ΔΔ𝐶𝑃
‡ values for the omitted 
data point fits are glucose ΔΔ𝐶𝑃
‡ =  −1.44 ∓ 1.33 kJ mol-1 K-1 and xylose  ΔΔ𝐶𝑃
‡ =  −3.61 ∓ 2.30 kJ mol-1 K-1, which is 



















Figure S3. Comparison of the fit of the KIE data (Figure 4B) to either Eq 1 (dashed lines) or Eq 2 (solid lines). The 
curves are the numerical subtraction between the fits for the protiated and deuterated data sets and serves to show the 


























Figure S5. Molecules included in the QM cluster model of ssGDH. Red hydrogen atoms indicate those considered deuterated 
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Cartesian Coordinates of All Stationary Points Obtained 
Reactant:  Charge -1, Multiplicity 1 
N         -5.72700       -0.86300        2.25800 
N         -4.29200       -1.65700        0.81500 
N         -3.18700        3.99300       -0.24300 
N         -3.04800        1.31500       -2.64500 
N          0.34200        5.82300       -0.96300 
N          3.92800       -3.15100       -0.12100 
N          6.39400        0.35000       -0.49800 
C         -2.95300       -5.80200        0.06100 
C         -1.56700       -4.32600        5.10600 
C         -1.20800       -3.12100        4.23200 
C         -1.12800       -1.81500        5.02600 
C         -6.17400        1.46500        1.31100 
C         -5.50900        0.14500        1.32500 
C         -4.60700       -0.37300        0.44600 
C         -4.97300       -1.94800        1.91700 
C         -6.45700       -1.96800       -2.31700 
C         -6.16900       -3.46500       -2.13400 
C         -5.52700        4.71800       -0.53600 
C         -4.20600        4.21000       -1.10800 
C         -1.29800        6.60100        4.31500 
C         -0.49100        5.31900        4.10000 
C         -5.10000        1.38200       -3.97300 
C         -3.91000        0.63000       -3.41300 
C          2.64100        1.30300       -4.67700 
C          1.47900        1.36300       -3.66600 
C          7.85000       -1.85300       -3.37400 
C          7.38000       -0.60500       -3.79700 
C          6.95400       -2.91900       -3.21600 
C          6.01900       -0.42300       -4.06700 
C          5.59400       -2.73600       -3.49200 
C          5.12700       -1.48900       -3.92100 
C          6.74000       -2.20400        3.89000 
C          5.35400       -2.18400        3.68900 
C          7.50400       -1.05500        3.64300 
C          4.72600       -1.01800        3.22900 
C          6.87500        0.10700        3.18000 
C          5.48900        0.12700        2.97400 
C          2.72900        6.14900       -1.20200 
C          1.31000        6.63500       -1.45900 
C          0.35900       -0.49800        0.79800 
C         -0.53600        0.31400       -0.15800 
C          0.03600        1.74400       -0.23000 
C          0.10900        2.35800        1.17200 
C          0.83200        1.38700        2.14100 
C          0.79600        1.82800        3.59900 
C          4.44200       -4.41300        0.43500 
C          4.71300       -2.04500       -0.13500 
C          4.29000       -0.89000       -0.77500 
C          3.03100       -0.89500       -1.38100 
C          2.22900       -2.03600       -1.34900 
C          2.69600       -3.15800       -0.70100 
C          5.10000        0.38500       -0.91000 
O          0.06100       -3.41000        3.61400 
O         -6.99900       -4.28400       -2.53900 
O         -5.03700       -3.79600       -1.58100 
O         -4.09600        3.99000       -2.32100 
O         -0.56500        4.44400        5.00900 
O          0.12400        5.22200        2.99700 
O         -3.79500       -0.59000       -3.65000 
S13 
 
O          0.98300        2.46000       -3.33400 
O          1.14400        0.21600       -3.18900 
O          1.06600        7.66300       -2.09800 
O          0.10400       -1.87700        0.86000 
O         -0.64600       -0.27600       -1.44200 
O         -0.72900        2.55200       -1.11800 
O          0.82100        3.57400        1.08100 
O          0.27000        0.05800        2.08700 
O         -0.52400        1.94900        4.07500 
O          4.58300        1.38700       -1.38200 
O         -2.41100       -2.15600       -2.00300 
S         -2.62100       -4.35200        1.14300 
Zn        -3.54900       -3.05800       -0.55800 
H         -2.10600       -5.88700       -0.62900 
H         -3.88100       -5.73000       -0.53500 
H         -1.97000       -3.02100        3.44600 
H          0.16400       -2.81500        2.84900 
H         -0.38200       -1.90300        5.82700 
H         -0.84300       -0.97500        4.38300 
H         -2.09700       -1.57400        5.48300 
H         -5.93200        2.01700        0.38600 
H         -5.85300        2.09700        2.15500 
H         -6.32800       -0.79600        3.06900 
H         -4.18200        0.08900       -0.43600 
H         -4.93300       -2.89200        2.44100 
H         -6.01300       -1.61400       -3.25900 
H         -6.07800       -1.33600       -1.51400 
H         -5.57500        4.59300        0.54700 
H         -6.34300        4.14600       -0.99500 
H         -2.29300        3.61500       -0.57700 
H         -3.26300        4.20200        0.74200 
H         -1.12800        7.33600        3.52500 
H         -1.16300        7.07800        5.28700 
H         -5.00600        2.47700       -4.00400 
H         -5.99900        1.13700       -3.39300 
H         -3.14200        2.32600       -2.55800 
H         -2.18800        0.88300       -2.31000 
H          2.64100        0.31100       -5.12900 
H          3.56900        1.46200       -4.12200 
H          8.07300        0.22300       -3.92600 
H          7.32100       -3.89500       -2.90600 
H          5.65200        0.54700       -4.38700 
H          4.89800       -3.56600       -3.38700 
H          4.07200       -1.34100       -4.13000 
H          4.75600       -3.06500        3.91300 
H          8.58500       -1.08000        3.76900 
H          3.64700       -0.99600        3.09400 
H          7.46000        1.00200        2.98600 
H          5.00400        1.03400        2.62400 
H          2.83100        5.76000       -0.18000 
H          3.46700        6.94300       -1.35200 
H         -0.62200        6.07500       -1.13500 
H          0.52800        5.00000       -0.38700 
H         -0.84700       -2.09700        0.81600 
H          1.40400       -0.42300        0.45800 
H         -1.54600        0.34100        0.27500 
H          1.06400        1.68900       -0.62000 
H         -0.91000        2.51800        1.55600 
H          1.89000        1.33600        1.82000 
H          0.06300        0.04000       -2.11500 
H         -0.21200        2.63300       -1.96200 
H          1.34600        1.06900        4.18300 
H          1.33200        2.78300        3.68400 
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H          0.59100        4.14800        1.87100 
H         -0.59700        2.86000        4.47700 
H          4.76100       -5.06600       -0.38200 
H          5.65500       -2.14100        0.38800 
H          2.66100       -0.01700       -1.89500 
H          1.23900       -2.02200       -1.79000 
H          2.12000       -4.07100       -0.60200 
H          6.96900        1.17200       -0.62400 
H          6.88000       -0.49600       -0.21400 
H         -2.92800       -1.65200       -2.69800 
H         -0.72200       -4.54600        5.75900 
H         -1.77100       -5.21900        4.50400 
H         -2.44800       -4.11000        5.72300 
H         -2.36100        6.31700        4.27600 
H         -7.54100       -1.82800       -2.39000 
H         -5.27700        1.00400       -4.98500 
H          2.55300        2.08600       -5.43400 
H         -7.26800        1.37600        1.36000 
H         -5.65700        5.77500       -0.79200 
H         -2.99900       -6.71700        0.66400 
H          8.91400       -2.01200       -3.22000 
H          7.22100       -3.10900        4.25600 
H          3.65000       -4.91800        1.04100 
H          5.28700       -4.22400        1.11900 
H          2.95200        5.32300       -1.88900 


























Reactive Intermediate:  Charge -2, Multiplicity 1 
N         -5.80700       -0.99900        2.23200 
N         -4.38900       -1.77500        0.76500 
N         -3.29700        3.85600       -0.29800 
N         -3.06700        1.60300       -2.79300 
N          0.23300        5.91100       -0.84800 
N          3.82500       -3.22200       -0.19000 
N          6.29800        0.27500       -0.56400 
C         -3.04000       -5.89600       -0.07100 
C         -1.54800       -4.23000        5.05200 
C         -1.22000       -3.04600        4.12500 
C         -1.06400       -1.72600        4.88600 
C         -6.26000        1.34300        1.33100 
C         -5.59900        0.02000        1.30600 
C         -4.70900       -0.49000        0.40800 
C         -5.05400       -2.07900        1.86700 
C         -6.56000       -2.02100       -2.35900 
C         -6.05500       -3.46700       -2.17400 
C         -5.62600        4.63200       -0.45800 
C         -4.30200        4.24300       -1.11300 
C         -1.37300        6.42700        4.40600 
C         -0.40900        5.23500        4.23700 
C         -5.21400        1.36100       -3.95900 
C         -4.01500        0.74700       -3.22400 
C          2.52300        1.30200       -4.70400 
C          1.35400        1.37900       -3.70500 
C          7.74100       -1.87200       -3.48800 
C          7.27300       -0.62300       -3.90800 
C          6.83500       -2.91900       -3.27100 
C          5.90500       -0.41700       -4.11100 
C          5.46600       -2.71200       -3.47800 
C          5.00000       -1.46100       -3.89800 
C          6.65900       -2.34600        3.81100 
C          5.27100       -2.31600        3.61900 
C          7.43200       -1.20700        3.54500 
C          4.64600       -1.15300        3.15100 
C          6.80400       -0.04600        3.07400 
C          5.41800       -0.01800        2.87900 
C          2.62500        6.08300       -1.14000 
C          1.23300        6.64800       -1.38000 
C          0.48900       -0.37200        0.58000 
C         -0.50300        0.59200       -0.17300 
C          0.12800        1.99100       -0.23700 
C          0.33500        2.51800        1.18100 
C          1.19300        1.49700        1.97300 
C          1.31600        1.84900        3.45700 
C          4.35600       -4.50700        0.29000 
C          4.59500       -2.09500       -0.17700 
C          4.14000       -0.91500       -0.73100 
C          2.83700       -0.88300       -1.28500 
C          2.07800       -2.06700       -1.33500 
C          2.56900       -3.20400       -0.74700 
C          4.96600        0.33900       -0.86900 
O         -0.01200       -3.35800        3.41700 
O         -6.81800       -4.41000       -2.43400 
O         -4.82300       -3.61000       -1.79100 
O         -4.19500        4.28600       -2.34600 
O         -0.50400        4.30800        5.09100 
O          0.38000        5.28100        3.24900 
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O         -3.93600       -0.47600       -3.05200 
O          0.88300        2.49500       -3.38500 
O          0.99800        0.24300       -3.23800 
O          1.04500        7.68300       -2.03600 
O          0.17700       -1.65300        0.61400 
O         -0.87500        0.14600       -1.46600 
O         -0.65500        2.88900       -1.03100 
O          0.99600        3.77300        1.11300 
O          0.68100        0.16200        1.90300 
O          0.06600        1.84500        4.11200 
O          4.45700        1.37700       -1.27600 
O         -1.62200       -2.38000       -1.17700 
S         -2.84000       -4.61900        1.22000 
Zn        -3.40600       -3.11400       -0.50200 
H         -2.17700       -5.93800       -0.74600 
H         -3.95200       -5.79300       -0.68600 
H         -2.03900       -2.94900        3.39800 
H          0.02700       -2.80000        2.61300 
H         -0.27600       -1.81800        5.64600 
H         -0.78500       -0.90800        4.21200 
H         -2.00000       -1.44800        5.39200 
H         -6.00800        1.91600        0.42100 
H         -5.93800        1.95100        2.19100 
H         -6.39100       -0.94000        3.05400 
H         -4.29900       -0.03900       -0.48600 
H         -5.00000       -3.02900        2.37900 
H         -6.07500       -1.60500       -3.25300 
H         -6.24200       -1.41000       -1.51300 
H         -5.63000        4.50100        0.62600 
H         -6.42800        4.02300       -0.89200 
H         -2.38600        3.54400       -0.66300 
H         -3.41100        3.83700        0.70500 
H         -1.42300        7.00100        3.48000 
H         -1.07500        7.08800        5.21900 
H         -5.39200        2.40900       -3.69500 
H         -6.10600        0.77900       -3.70800 
H         -3.18400        2.60800       -2.87700 
H         -2.24100        1.22400       -2.32000 
H          2.51700        0.32000       -5.17500 
H          3.44800        1.44300       -4.14200 
H          7.97300        0.19400       -4.07100 
H          7.19600       -3.89300       -2.94700 
H          5.53700        0.55800       -4.41600 
H          4.75700       -3.51700       -3.30300 
H          3.93600       -1.29000       -4.03300 
H          4.66900       -3.19400        3.84500 
H          8.51300       -1.23300        3.66400 
H          3.56800       -1.12700        3.00600 
H          7.39500        0.84200        2.85900 
H          4.93500        0.88500        2.51300 
H          2.73100        5.68200       -0.12000 
H          3.38400        6.84900       -1.30300 
H         -0.72100        6.16600       -1.06800 
H          0.39700        5.05300       -0.31600 
H         -0.96200       -2.20800       -0.42100 
H          1.50200       -0.21200        0.04400 
H         -1.42500        0.61500        0.42200 
H          1.11600        1.91600       -0.71400 
H         -0.63600        2.61900        1.68700 
H          2.20700        1.52800        1.52700 
H         -0.12300        0.24600       -2.13800 
H         -0.26200        2.85700       -1.93900 
H          1.97300        1.09200        3.91800 
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H          1.80600        2.82900        3.54300 
H          0.80300        4.28800        1.94300 
H         -0.10500        2.74800        4.49300 
H          4.61100       -5.15400       -0.55400 
H          5.56500       -2.20900        0.29000 
H          2.49800       -0.01700       -1.83400 
H          1.09700       -2.06900       -1.79100 
H          2.00600       -4.12900       -0.69400 
H          6.87200        1.10000       -0.67700 
H          6.78700       -0.57500       -0.29800 
H         -1.62600       -1.49200       -1.60700 
H         -0.70100       -4.44400        5.70600 
H         -1.74300       -5.13000        4.45700 
H         -2.42800       -4.00700        5.66800 
H         -2.37200        6.04800        4.65900 
H         -7.64800       -2.01000       -2.46600 
H         -5.04800        1.28600       -5.04000 
H          2.45800        2.09600       -5.45500 
H         -7.35600        1.26200        1.37400 
H         -5.83800        5.67900       -0.69500 
H         -3.09900       -6.88900        0.40100 
H          8.80600       -2.03400       -3.34200 
H          7.13600       -3.25300        4.17900 
H          3.58200       -4.99600        0.93600 
H          5.23900       -4.34000        0.92600 




Transition State:  Charge -2, Multiplicity 1 
N         -5.80500       -0.91700        2.35600 
N         -4.36200       -1.68200        0.90500 
N         -3.26000        3.94700       -0.18800 
N         -3.21600        1.46800       -2.55700 
N          0.27900        5.93600       -0.80300 
N          3.82800       -3.26900       -0.17400 
N          6.38500        0.13200       -0.69000 
C         -3.13000       -5.84000        0.02000 
C         -1.48600       -4.26900        5.04000 
C         -1.13400       -3.08300        4.12300 
C         -0.94600       -1.77600        4.90000 
C         -6.22900        1.43800        1.46900 
C         -5.58100        0.10900        1.44200 
C         -4.67500       -0.39400        0.55700 
C         -5.04600       -1.99500        1.99400 
C         -6.66100       -1.93700       -2.19300 
C         -6.23900       -3.40900       -2.02400 
C         -5.60000        4.71300       -0.34300 
C         -4.29500        4.26000       -1.00000 
C         -1.20900        6.47300        4.41100 
C         -0.26100        5.27400        4.19600 
C         -5.31600        1.42200       -3.84200 
C         -4.10800        0.72000       -3.22800 
C          2.40500        1.27900       -4.78500 
C          1.26800        1.34300       -3.74200 
C          7.61100       -1.95500       -3.67700 
C          7.15600       -0.71600       -4.13900 
C          6.68800       -2.94500       -3.31700 
C          5.78300       -0.46500       -4.23900 
C          5.31500       -2.69300       -3.42000 
C          4.86100       -1.45200       -3.87800 
C          6.69000       -2.38000        3.64700 
C          5.29600       -2.30800        3.51200 
C          7.48300       -1.26100        3.35700 
C          4.68600       -1.12300        3.08000 
C          6.87000       -0.07800        2.92100 
C          5.47800       -0.00800        2.78500 
C          2.64600        6.06700       -1.23400 
C          1.24300        6.59700       -1.48500 
C          0.70600       -0.45300        0.66000 
C         -0.33700        0.46100       -0.10300 
C          0.18700        1.89700       -0.25000 
C          0.42700        2.46500        1.14600 
C          1.43600        1.54900        1.88600 
C          1.63000        1.95600        3.35100 
C          4.31100       -4.56300        0.32200 
C          4.59000       -2.13400       -0.11800 
C          4.14400       -0.93100       -0.61200 
C          2.78800       -0.83600       -1.11500 
C          2.10800       -2.08000       -1.33400 
C          2.59500       -3.23100       -0.80600 
C          5.01900        0.27600       -0.78900 
O          0.06800       -3.42200        3.42200 
O         -7.03200       -4.29800       -2.36900 
O         -5.05200       -3.62800       -1.55600 
O         -4.22500        4.17300       -2.23400 
O         -0.31600        4.34300        5.04700 
O          0.47300        5.32000        3.16600 
O         -4.00100       -0.51400       -3.35400 
O          0.77500        2.44800       -3.41500 
O          0.96100        0.20200       -3.25100 
S19 
 
O          1.01600        7.51800       -2.28100 
O          0.41900       -1.68700        0.76200 
O         -0.74100       -0.07500       -1.34700 
O         -0.71800        2.69800       -1.02300 
O          0.95300        3.77700        1.03900 
O          1.03900        0.16900        1.90100 
O          0.42500        1.90100        4.08300 
O          4.53000        1.36200       -1.09600 
O         -2.38000       -2.08000       -1.82000 
S         -2.82700       -4.51300        1.23800 
Zn        -3.50900       -3.05200       -0.43100 
H         -2.28100       -5.90400       -0.67200 
H         -4.05200       -5.73100       -0.57300 
H         -1.94900       -2.95600        3.39600 
H          0.14300       -2.85600        2.62500 
H         -0.16700       -1.89800        5.66500 
H         -0.63600       -0.96100        4.23700 
H         -1.87900       -1.47500        5.40100 
H         -5.99000        2.00500        0.55600 
H         -5.88000        2.04400        2.32400 
H         -6.40700       -0.86700        3.16600 
H         -4.24000        0.08300       -0.31100 
H         -5.00700       -2.95300        2.49400 
H         -6.19000       -1.53200       -3.10100 
H         -6.31400       -1.32600       -1.35900 
H         -5.58000        4.58200        0.73800 
H         -6.42200        4.11300       -0.75800 
H         -2.36700        3.58300       -0.55500 
H         -3.33300        4.02500        0.81700 
H         -1.28100        7.04500        3.47500 
H         -0.87500        7.14100        5.19800 
H         -5.25300        2.51200       -3.91900 
H         -6.23000        1.15800       -3.30300 
H         -3.30800        2.48100       -2.55000 
H         -2.35600        1.05500       -2.18800 
H          2.36400        0.28900       -5.24800 
H          3.34000        1.38800       -4.23500 
H          7.86900        0.06100       -4.40600 
H          7.03800       -3.90800       -2.94900 
H          5.42800        0.50500       -4.57200 
H          4.59300       -3.44800       -3.12000 
H          3.79600       -1.24400       -3.92400 
H          4.67900       -3.17100        3.74800 
H          8.56800       -1.30100        3.44700 
H          3.60500       -1.06500        2.96900 
H          7.47700        0.79400        2.68700 
H          5.00500        0.90900        2.44400 
H          2.77400        5.66600       -0.22100 
H          3.41100        6.81800       -1.42800 
H         -0.68500        6.06400       -1.07500 
H          0.51600        5.17700       -0.15600 
H         -1.65800       -1.45500       -1.52700 
H          1.73800       -0.33300       -0.03800 
H         -1.22600        0.45300        0.54100 
H          1.14800        1.88600       -0.78200 
H         -0.51600        2.47500        1.71400 
H          2.40300        1.64500        1.35700 
H         -0.05900        0.09900       -2.08700 
H         -0.33000        2.72900       -1.93400 
H          2.35600        1.25400        3.79200 
H          2.06900        2.96400        3.37900 
H          0.82400        4.26400        1.89800 
H          0.20500        2.80200        4.44200 
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H          4.54500       -5.23800       -0.50900 
H          5.57000       -2.26600        0.32700 
H          2.53700        0.00400       -1.74700 
H          1.15100       -2.08000       -1.83900 
H          2.05600       -4.17000       -0.84600 
H          6.97900        0.93700       -0.82900 
H          6.84800       -0.72200       -0.39200 
H         -2.92900       -1.55800       -2.46400 
H         -0.62700       -4.48900        5.67600 
H         -1.69100       -5.16000        4.43500 
H         -2.35800       -4.04100        5.66600 
H         -2.20200        6.10600        4.70100 
H         -7.74900       -1.86900       -2.28600 
H         -5.43600        1.00800       -4.85000 
H          2.33100        2.08100       -5.52600 
H         -7.32400        1.36800        1.53500 
H         -5.78300        5.76400       -0.58700 
H         -3.19000       -6.81000        0.53400 
H          8.67600       -2.13500       -3.56400 
H          7.15500       -3.30400        3.98700 
H          3.52600       -5.01300        0.97200 
H          5.20400       -4.40400        0.94400 




Product:  Charge -2, Multiplicity 1 
N         -5.83300       -1.02400        2.24100 
N         -4.37300       -1.76300        0.79300 
N         -3.20900        3.95800       -0.21900 
N         -3.10100        1.39400       -2.63000 
N          0.27800        5.91300       -0.86800 
N          4.07000       -3.09100       -0.16400 
N          6.54400        0.41700       -0.50100 
C         -3.06500       -5.89200       -0.03000 
C         -1.51300       -4.17400        5.13800 
C         -1.21200       -2.99800        4.20000 
C         -1.05000       -1.67400        4.95400 
C         -6.22700        1.36700        1.40300 
C         -5.58900        0.02700        1.35800 
C         -4.67400       -0.46400        0.47300 
C         -5.07600       -2.10100        1.86200 
C         -6.55900       -1.98200       -2.29800 
C         -6.16100       -3.45700       -2.09700 
C         -5.57200        4.65600       -0.37600 
C         -4.26200        4.21700       -1.02800 
C         -1.29600        6.40200        4.49000 
C         -0.47900        5.13400        4.20600 
C         -5.19000        1.39500       -3.89000 
C         -3.98200        0.66600       -3.33200 
C          2.54600        1.27800       -4.64900 
C          1.34900        1.38100       -3.68600 
C          7.73800       -1.95500       -3.43200 
C          7.23800       -0.71100       -3.82900 
C          6.85600       -3.02500       -3.22200 
C          5.86300       -0.53400       -4.01200 
C          5.48200       -2.84600       -3.40500 
C          4.98400       -1.60000       -3.80000 
C          6.67200       -2.33800        4.04900 
C          5.29400       -2.31000        3.80000 
C          7.48500       -1.27700        3.63000 
C          4.72400       -1.22400        3.12500 
C          6.91100       -0.19200        2.95500 
C          5.53500       -0.16600        2.70400 
C          2.68700        6.04500       -1.06600 
C          1.31600        6.64900       -1.33000 
C         -0.09400       -0.35600        0.81600 
C         -0.67100        0.63900       -0.21100 
C          0.09800        1.96000       -0.30900 
C          0.28100        2.50100        1.10500 
C          1.12600        1.50300        1.91900 
C          1.12500        1.79000        3.41900 
C          4.61100       -4.36700        0.27800 
C          4.84600       -1.95800       -0.23400 
C          4.39000       -0.76700       -0.70700 
C          2.94100       -0.60600       -1.11900 
C          2.24700       -1.93700       -1.23000 
C          2.78900       -3.06400       -0.75900 
C          5.23400        0.42100       -0.93100 
O         -0.01400       -3.31200        3.47900 
O         -6.98600       -4.34000       -2.38000 
O         -4.96200       -3.68600       -1.66700 
O         -4.19500        4.10300       -2.25800 
O         -0.69800        4.15000        4.96800 
O          0.29700        5.16800        3.20800 
O         -3.86900       -0.56200       -3.51300 
O          0.93300        2.52100       -3.35100 
O          0.90200        0.26500       -3.25600 
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O          1.17000        7.71500       -1.94300 
O         -0.38700       -1.53600        0.79500 
O         -0.85800        0.02500       -1.46300 
O         -0.62000        2.86600       -1.13800 
O          0.94900        3.74300        1.06000 
O          0.69900        0.10800        1.79000 
O         -0.18100        1.73000        3.94600 
O          4.78300        1.43300       -1.48400 
O         -2.33000       -2.13400       -1.91700 
S         -2.73200       -4.54700        1.16500 
Zn        -3.43900       -3.11200       -0.51800 
H         -2.28700       -5.90100       -0.80500 
H         -4.04300       -5.83400       -0.53900 
H         -2.04400       -2.91100        3.48700 
H         -0.04500       -2.85000        2.62000 
H         -0.23400       -1.75600        5.68500 
H         -0.80800       -0.84900        4.27500 
H         -1.97200       -1.41000        5.49200 
H         -6.01200        1.92800        0.47800 
H         -5.85400        1.97400        2.24300 
H         -6.44900       -0.99100        3.04100 
H         -4.22900        0.02800       -0.38200 
H         -5.04400       -3.06800        2.34400 
H         -6.07600       -1.58700       -3.20300 
H         -6.24400       -1.36800       -1.45500 
H         -5.58900        4.50800        0.70500 
H         -6.39300        4.08200       -0.82400 
H         -2.30700        3.64900       -0.60800 
H         -3.26400        4.07400        0.78300 
H         -1.03200        7.22600        3.82600 
H         -1.25300        6.73800        5.52500 
H         -5.10400        2.49100       -3.88600 
H         -6.08300        1.12600       -3.31100 
H         -3.19700        2.40500       -2.59100 
H         -2.23300        0.96500       -2.29200 
H          2.56200        0.29100       -5.11300 
H          3.45600        1.41300       -4.04700 
H          7.91700        0.12500       -3.98700 
H          7.24200       -3.99400       -2.91200 
H          5.47200        0.44100       -4.28600 
H          4.78900       -3.66100       -3.21200 
H          3.91400       -1.45100       -3.90500 
H          4.66100       -3.13200        4.12600 
H          8.55800       -1.31300        3.79800 
H          3.65700       -1.21000        2.91600 
H          7.53400        0.63200        2.61300 
H          5.10100        0.66600        2.15700 
H          2.77500        5.63600       -0.04900 
H          3.46000        6.80300       -1.21200 
H         -0.65900        6.20300       -1.11000 
H          0.40700        5.02900       -0.37400 
H         -1.64400       -1.48500       -1.61400 
H          2.41400        0.03500       -0.39300 
H         -1.67400        0.88100        0.17900 
H          1.08600        1.79400       -0.75700 
H         -0.70200        2.60600        1.59200 
H          2.15400        1.54600        1.53400 
H         -0.08900        0.19300       -2.15000 
H         -0.16800        2.84000       -2.03000 
H          1.76300        1.03500        3.90400 
H          1.57500        2.78000        3.57800 
H          0.74100        4.25000        1.89400 
H         -0.38800        2.61600        4.35600 
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H          5.05400       -4.95200       -0.54200 
H          5.86900       -2.10500        0.10000 
H          2.87200       -0.06600       -2.06200 
H          1.26100       -1.96400       -1.68000 
H          2.27800       -4.02100       -0.78700 
H          7.14700        1.17300       -0.78100 
H          7.01200       -0.42600       -0.18400 
H         -2.87000       -1.63200       -2.58600 
H         -0.66100       -4.38000        5.78800 
H         -1.70900       -5.08200        4.55500 
H         -2.38900       -3.95800        5.76300 
H         -2.35200        6.15400        4.30500 
H         -7.64600       -1.91100       -2.41500 
H         -5.35800        1.04000       -4.91100 
H          2.51400        2.06900       -5.40400 
H         -7.32000        1.30200        1.49800 
H         -5.74000        5.71500       -0.59800 
H         -3.01700       -6.86500        0.47900 
H          8.80900       -2.11300       -3.33100 
H          7.11100       -3.18700        4.57000 
H          3.79100       -4.94900        0.75100 
H          5.36300       -4.18600        1.06500 
H          2.85700        5.21600       -1.76400 
 
 
 
 
